Abstract
ability to introduce new products within existing industries (horizontal diversification) and to move production from low value-added sectors to high value-added sectors (vertical diversification) could serve as a powerful driver of growth.
Several empirical studies have also established the importance of product diversification for exports and GDP growth. For a sample of 91 countries, Al-Marhubi (2000) shows that diversification promotes growth. Hausman, Hwang, and Rodrik (2005) explain the export performance of various countries in terms of the mix of commodities they produce. By constructing PRODY and EXPY indices, they show that productivity levels differ across commodities: some yield high levels of productivity while others are associated with low productivity levels. Countries able to position their export baskets around the high-productivity end of the spectrum exhibit higher rates of growth.
There are several reasons to believe that export diversification is necessary for an effective trade policy. For instance, studies show that diversification helps mitigate the negative effects of economic shocks. In the short run, dependence on a few commodities would imply that foreign exchange earnings are highly volatile in response to changing demand and supply conditions. Diversification is considered especially important for developing countries, which tend to specialize in the production of primary commodities as a means to counter the adverse effects of declining terms of trade in the long run. Moreover, primary commodities have (i) a low-income elasticity and (ii) limited scope for developing forward and backward linkages. Thus, from a long-term perspective, the prospects of raising future revenues from the export of primary commodities and the possibility of benefiting from growth spillovers are limited.
Regarding Pakistan, Ahmed, Hamid, and Mahmud (2013) argue that the country's share of world exports has remained more or less stagnant over the past three decades. This reflects the country's inability to expand exports faster than world trade (see Table 1 ). On the other hand, its South Asian neighbors and the East Asian countries have shown a tremendous increase in export shares. Malaysia and Thailand entered their rapid export growth phase in the 1980s and 1990s, while Bangladesh and India started theirs in the 1990s, which continues to date. India has managed to increase its export share almost fourfold and Bangladesh by more than three times since 1980. As a result, Pakistan's exports, which were more than a third of India's and almost four times that of Bangladesh in 1980, are now less than one tenth of India's and about the same as Bangladesh. The latter has achieved this tremendous export growth on the back of its garments sector, and today Bangladesh exports garments worth over USD 14 billion, which is almost four times the value of Pakistan's garment exports. The historical lack of product diversification is considered an important reason for Pakistan's poor export performance. Using the Gini Hirschman index, 1 we analyze the degree of product diversification in Pakistan's exports from 1972 to 2012 (Figure 1 ). What we find echoes our findings in an earlier study (see Ahmed, Mahmud, Hamid, & Rahim, 2010) undertaken for the Planning Commission of Pakistan. While concentration levels were high during the 1990s, there has been an increasing trend toward diversification since 2003. In 2012, Pakistan's product concentration index stood at 0.42. In 2008, 15 commodities accounted for more than 90 percent of the country's exports; by 2012, this number had increased to 17.
Thus, while there has been some improvement in broadening Pakistan's export base, the index remains substantially higher than that of comparator countries such as Malaysia, Thailand, and India. A recent study by the World Bank (2013) discusses various structural and emerging constraints that are slowing down Pakistan's ability to continue the process of product diversification.
In this study, we extend Ahmed et al. (2010) by exploring in detail product diversification patterns in Pakistan. We argue that, while Ahmed et al. (2010) provide a good understanding of how aggregate diversification has changed in the export base, their approach does not allow for a microlevel investigation of the process of diversification. Using the Hirschman index to assess concentration is equivalent to measuring it purely on the basis of the number of commodities in the export base-this is a rather narrow approach to measuring product diversification. The literature lends merit to this claim. Hausmann et al. (2005) show that a country's growth is affected by what it exports. In an attempt to understand the constraints to Pakistan's export performance, the World Bank (2013) employs five different measures of diversification: (i) the expansion of the product and market base, (ii) the growth of the extensive versus the intensive margin, (iii) the share of high-tech products in the export basket, (iv) the degree of export sophistication, and (v) the degree of export connectedness.
The first measure calculates the degree of diversification using the Herfindahl index on the basis of concentration (or otherwise) in certain products or markets. The second measure analyzes the growth of exports in 'new' products and industries (extensive margin) versus the growth of 'old' products and industries (intensive margin). The third compares the share of high-tech and low-tech exports in the country's export basket. Sophistication levels are assessed using the indices employed by Hausmann et al. (2005) , which are based on a weighted average of each commodity's share of total exports; the weights represent the average per capita income of countries that produce similar products. Finally, using their ideas, export connectedness is defined on the basis of the location of industries in the 'forest,' i.e., whether they are located in dense or thin parts of the forest.
Concentration levels in products and markets have gone down over time. Growth at the extensive margin has been sluggish relative to the intensive margin. While the country is moving into new products and markets, this process has been very slow. The share of high-tech products in the export basket has remained stagnant, not having moved beyond 2 percent since the 1980s. The share of low-tech exports has, however, continued to increase-from 54 percent in the 1980s to 65 percent in 2008. Pakistan's exports lag behind in sophistication compared to other Asian countries such as India, Thailand, China, and the Philippines. Finally, most export industries are still located in the thin parts of the forest with limited opportunities for moving up the value chain. Overall, Pakistan appears to be faring poorly on all indicators of export diversification except for the first. These findings motivate the need to move away from narrow measures of diversification in order to understand the export industry's underlying dynamics, in other words changes over time.
Motivated by this line of work, we augment the conventional measure of diversification, the Gini Hirschman index, with an analysis of the extent of traditionality and structural change in the export sector. Following Gutiérrez-de-Piñeres and Ferrantino (1997), we do so by constructing an average traditionality index (ATI) for each industry and a structural change index (SCI) for each year since 1972. The ATI is the mean of the cumulative export index for each industry while the SCI is the variance of the ATI calculated across industries but using five-year intervals rather than the full sample period.
Our study has three main objectives: (i) to assess the degree of traditionality in all 2-digit export industries over time; (ii) to study the degree of medium-term structural change that has occurred in the country's export sector from 1972 to 2012; and (iii) to explore the determinants of this structural change, which could help identify factors that would boost the country's export performance in the future.
A distinguishing feature of this research is our approach to analyzing structural change. In an earlier study by Felipe (2007) , structural change has been analyzed using an external lens, i.e., by comparing the degree of structural change in Pakistan with respect to other comparator countries in Asia. However, in this paper, we adopt an internal lens for analyzing structural change by looking at patterns of change across industries and within industries since 1972.
Data and Methodology
The study employs industry-level trade data at the 2-digit level taken from the United Nations Statistics Division (2014). The data cover a period of 40 years from 1972 to 2012. In order to assess the degree of traditionality for each industry (k), we calculate a cumulative export experience function or traditionality index (trad) for year t using the following formula:
The numerator contains the cumulative sum of real exports (e) starting from the initial time period t0 (in this case, is 1972) up until period t; the denominator contains the total sum of real exports for industry k from 1972 to 2012. The means of these export experience functions are used to obtain the average level of traditionality for each industry as follows:
Each industry's cumulative export experience function ranges between 0 and 1. An industry for which the export experience function is close to 1 is classified as traditional and vice versa. In other words, the formulae for these indices predict that a traditional industry is one for which the export experience was concentrated earlier in the sample period while a nontraditional industry is one for which the export experience was concentrated later in the sample period.
Once the ATI (avg_trad) for each industry has been calculated for the period under study , we rank all industries on the basis of this mean index. The industry with the lowest ATI (avg_trad) will be ranked 1 while the industry with the highest ATI (avg_trad) will be ranked 30. Although there are 65 export industries at the 2-digit level, we focus our attention on the top 30, which, collectively, accounted for 96.93 percent of Pakistan's total exports in 2012. In addition to avg_trad, we will calculate its variance for each industry over time. These are referred to as withinindustry (or intra-industry) variances, reflecting the deviation of each industry's (k) avg_trad from its average value over the period of study.
Next, we investigate the degree of medium-term structural change in the country's export sector since 1972. For this purpose, we will first recalculate the cumulative export experience functions for each of the top 30 2-digit industries using five-year intervals instead of the full sample period as used before. This is done using the following formula:
The index will be used to calculate the inter-industry variance for each year t as shown by equation (3b).
(3b)
We expect these inter-industry variances over time to prove useful in understanding the degree of medium-term structural change in the country's export sector over time. Periods in which the inter-industry variance is low will reflect stable trends in the export sector while periods in which the inter-industry variance is high can be interpreted as periods of structural change with differing patterns across industries-some leading while others lag behind in terms of export performance.
The final part of the analysis entails studying the determinants of structural change, using the following regression model:
where the index represents the degree of structural change as measured by the inter-industry variance of the trad5 index each year, measures growth rate of real GDP for Pakistan, measures Pakistan's growth rate of exports, represents growth rate of world trade and represents the error term.
measures the degree of trade liberalization for each year as given by the ratio of import duty revenue to total non-oil, non-food imports of the country (shown by (5) above). An increase (a decrease) in the ratio of import duty revenue to non-oil, non-food imports would imply a decrease (increase) in trade liberalization.
PCIt is the product concentration index of the country's export sector for each period t. Wit represents the export share of commodity i in total exports for year t, while k represents the total commodities that account for more than 90 percent of the country's export basket. The index ranges between 0 and 1: an increase (decrease) in this index would imply an increase (decrease) in concentration levels, or, in other words, a decrease (increase) in diversification.
measures the country's real exchange rate as given by the ratio of the prices of tradable and non-tradable goods. The product of the nominal exchange rate (of the local currency with regards to the US dollar) and the US whole price index is used as a proxy for the price of tradable goods while Pakistan's consumer price index is used as a proxy for the price of non-tradable goods for each year (t). An increase in this ratio would imply depreciation of the rupee with regards to the dollar, and therefore an increase in competitiveness of the export sector and vice versa.
The data used for the regression analysis has been compiled from various sources. These include the United Nations Statistics Division (UN Comtrade), the UNCTAD Handbook of Statistics 2008, various rounds of the Pakistan Economic Survey, the State Bank of Pakistan's annual reports, and the World Development Indicators database.
Results
This section presents our calculations of traditionality levels across the export sector and the disaggregated pool of export industries as well as the SCI over time.
Traditionality Levels Across Export Industries
Tables 2 and 3 below present results for Pakistan's top 30 export industries. Cumulatively, these industries accounted for 97 percent of the country's total exports in 2012. (Table A1 in the Annex (column 5) ranks the top 30 2-digit export industries by traditionality.) For each of these industries, we have calculated a year-wise cumulative export experience function for 1972-2012, the means of which, or ATI, are given in column 3.
Industries with a smaller ATI are classified as less traditional and vice versa. The traditionality rank ranges from 1 to 30 where 1 denotes the least traditional and 30 the most traditional industry. Three main insights can be drawn from the results given in Tables  A1, 2,  The share of the least traditional industries accounted for only a tenth of total exports in 2012. This is evident from the fact that the cumulative share of the top ten least traditional industries (those with a rank ranging from 1 to 10 in column 5, Table A1 ) in total exports was 9.45 percent in 2012.
 Pakistan's top export industries (in terms of export share) emerge as the most traditional on the basis of this classification. This comes across starkly in Table 2 , which gives the top five exports on the basis of their export share (column 6). These exports accounted for 73.1 percent of the country's total exports in 2012. On a traditionality scale of 1 to 30, three of the top five export industries are assigned a traditionality rank of 15 or higher. Moreover, this pool contains some of the most traditional industries, namely textile fibers and leather, which are ranked 29 and 25, respectively.
Traditionality Levels Across the Disaggregated Pool of Export Industries
Next, we analyze traditionality levels for the country's top five exports as well as for the small and medium enterprise (SME) sector. Following Ahmed et al. (2013) , SME industries include miscellaneous manufactured articles (primarily sporting goods), scientific equipment (primarily surgical instruments), general industrial machinery and parts, road vehicles and parts, telecommunications and sound-recording equipment, power-generating machinery and equipment (primarily motors and fans), and specialized machinery for particular industries (primarily machine tools). Most of the export production of these products takes place in small and medium units in industrial clusters around Karachi, Lahore, and the Sialkot-Gujrat-Gujranwala triangle in central Punjab. Finally, the pool of agricultural industries is defined to include rice, meat and meat preparations, and fruits and vegetables.
Figures 2 and 3 plot the traditionality index for the top five export industries (at the SITC 2-digit level) and for the top five exports in the UN89 category (at the SITC 3-digit level). Industries for which the index lies to the left are considered more traditional than those for which the index lies to the right. As anticipated from Table 2, Figure 2 shows that some of the most important export industries-cereals and cereal preparations (i.e., rice) and textile yarn, fabrics, and made-ups (where both groups collectively accounted for 45 percent of total exports in 2012-are also the most traditional, their export experience functions positioned to the left. On the other hand, nonmetallic mineral manufactures (i.e., cement) and jewelry and semi-precious stones emerge as the least traditional export industries (Figures 2 and 3 ). (893) Miscellaneous Manufactured Articles (899) Printed matter (892) industries emerge as the least traditional: furniture, power-generating machinery and equipment, and specialized machinery. The remaining SME export industries feature similar levels of traditionality. Table 4 gives the SCI (calculated using the across-industry variations in traditionality levels for each year from 1976 to 2007, as explained in Section 2), along with data on some key macroeconomic variables such as the degree of trade liberalization, the growth rate of GDP, and the real exchange rate. The SCI is also plotted over time as shown in Figure 5 , which is useful for looking at the overall direction of structural change in the export sector over time.
Structural Changes in the Export Sector Over Time
The data in Table 4 along with the product concentration index is used to estimate the regression model given by equation (4) in Section 2. The dependent variable is the SCI, which measures the inter-industry variance for each year. In order to rule out the possibility of a spurious correlation, the first difference of each series was regressed on its own oneperiod lag and a time variable. The results of these regressions show that the world growth rate of trade and Pakistan's export growth rate are stationary in levels, while the product concentration index is nonstationary in level but stationary in first difference. All the other variables-the SCI, trade liberalization, the real exchange rate, and Pakistan's GDP growth rate-are trend stationary. 06 1972 1975 1978 1981 1984 1987 1990 1993 1997 2000 2003 2006 Structural Change Index 
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In order to de-trend these series, each variable was regressed on time and the predicted values subtracted from the original series. Having carried out these transformations, the final model was estimated, the results of which are given in column 1 of Table 5 below. The model was reestimated with two-period lags for the GDP growth rate (column 2), the export growth rate (column 3), the real exchange rate (column 4), and the growth rate of world trade (column 5) in order to check the robustness of the results. 2 Table 5 : Determinants of structural change in the export sector
In all these estimations, the second-period lag of trade liberalization significantly explains variations in the SCI. As discussed in Section 2, trade liberalization is defined as the ratio of import duty revenues to total nonoil, nonfood imports, implying that an increase in this ratio would represent a decrease in trade liberalization while a decrease in the ratio would represent an increase in trade liberalization. On the basis of this definition, the negative sign of the trade liberalization term in all the regression results can be interpreted as follows: a decrease in the ratio of import duty revenues to nonoil, nonfood imports (implying an increase in trade liberalization) is likely to increase medium-term structural change in the export sector.
This effect, however, takes place with a lag such that any measures aimed at decreasing the ratio of import duty revenues to nonoil, nonfood imports, i.e., increasing the degree of trade liberalization in the past, can be predicted to boost structural change in subsequent years. The country's GDP growth rate may also contribute to hastening the pace of mediumterm structural change in the export sector. Like trade liberalization, GDP growth is also expected to affect structural change with a two-period lag.
All other control variables, i.e., the first difference of the product concentration index, the export growth rate, the real exchange rate, and the growth rate of world trade, along with their one-period lags do not appear to have any significant impact on the SCI.
Conclusion
The objective of this study was to assess the degree of traditionality across all export industries in Pakistan, to analyze the degree of structural change that has occurred in the export sector since 1972, and to explore the determinants of medium-term structural change in the export sector.
Our results suggest that the current export base continues to be fairly traditional as is evident from the fact that the least traditional industries accounted for less than a tenth of total exports in 2012. Moreover, the results highlight two main factors that may be critical for the export sector to undertake structural change and become more dynamic in the future. The first of these pertains to a more liberal trade policy stance by the government; the second relates to the country's ability (as given by GDP growth) to successfully expand in the future.
However, the effectiveness of both measures-a more liberal trade policy regime and a sustained drive toward growth-will likely also depend on the availability of complementary fundamentals such as a supportive business environment, a trade-enabling regulatory framework, good governance with the rule of law, and political and macroeconomic stability. Tables 2 and 3 , column 5 is based on the ranking of the top 30 2-digit export industries by their export share. Source: Authors' calculations based on data from the UN Commodity Trade database.
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